Graphical abstract fx1
(ONOOH, pK a = 6.8), followed by decomposition to nitrate [1] [2] [3] .
The ONOO -is a strong oxidant and a powerful nitration agent of biomolecules, including proteins, resulting in the modification oftheir structures and functions. Some of the reactions of ONOO -with proteins occurthrough a direct reaction with the cysteine, methionine and tryptophanamino acids residues. Beside this reaction pathway, also the reaction of ONOO -with proteins could occur through the direct reaction with transition metal centres and selenium-containing aminoacids or indirectly by the reaction of secondary ONOO -derived radicals (hydroxyl, nitrogen dioxide and carbonate radical) with protein residues [3] .
Due to the biological role of ONOO -, analytical methodologies for its detection or quantification are of outstanding relevance. However, its reactivity, short half-life, rapid in is reactivity. Based on is nitrating ability, the detection of ONOO -was done through the detection of the product of the tyrosine nitration (3-nitrotyrosine) by immunochemical or chromatographic techniques [4, [7] [8] [9] andof tryptophan nitration (5-and 6-nitrotryptophan)
by liquid-chromatography-mass spectrometry (LC-MS) [10] .The fluorescence and chemiluminescence detection of ONOO -is based on is oxidation capability. A great number of organic fluorophores probes as the fluorescein [5, 8, [11] [12] [13] [14] [15] [16] [17] [18] and rhodamine [12, 19] derivatives were oxidized by the ONOO -and the related fluorescent oxidation product was evaluated.Fluorescence quenching methods based in the oxidation by the ONOO -of folic acid [20] or L-tyrosine [21] and chemiluminescence methods based in the quantitativeoxidation of the chemiluminescence probes luminol and coelenterazine [5] were developed.
Carbon dots (CD)are fluorescent nanoparticles with attractive analytical properties such water solubility,high quantum yield fluorescence, high biocompatibility and good photostability [22, 23] .They can be synthesised by several methods using different carbon precursors [24] . Microwave assisted CD synthesis is a straightforward methodology and several precursors can be used, for example:carbohydrates [25, 26] , PEG [27] , citric acid [28] and dopamine [29] .Due to their fluorescence characteristics, the CD have been proposed for the fluorescence sensing of different analytes [22, 24] . For the direct detection of ONOO -by nanoparticles a quenching fluorescent method based in thiolcapped CdTe or CdTe/ZnS quantum dots (QD) [30] and a colorimetric methodology based on Au nanoparticles have now been proposed [31] .For the fluorescencethiol-capped QD 
Solutions
The ONOO -andNO standard solutions were prepared as in [13] . 
CD synthesis
Attending to the experimental designs performedin order to establish the optimum conditions of synthesis different masses of glucose and tryptophan were initially solubilizedin water and posterior heated in a domestic microwave at the maximum power of 700 W at different heating times. Subsequently the solutions were leaving to cool and were dissolved in water. The obtained solutions were then centrifuged at 9000 rpm for 10 min in order to remove the suspended impurities and a volume of 30 mL were set with water.
2.3.1Experimental design optimization
Optimization using response surface experimental design methodologies were used in order to establish the more adequate conditions to the Trp-CD synthesis [32] [33] [34] .An The evaluation of the results found by the experimental design optimization of the Bare and Trp-CD synthesis was performed as previously described [13] . Only for the screening fractional factorial experimental design the initially evaluation of the main effects and variable interactions was done by a Comparison with a Scale-Independent Distribution (COSCIND) instead by a Higher Orders Interactions Effects (HOIE).
Instrumentation

Spectrophotometric measurements
The absorbance andthe fluorescence spectra were collected respectively in a Jasco V-530 UV-Visiblespectrophotometer and FP-6200 spectrofluorimeter in the required conditions. The reaction time profiles were obtained at the maximum emission wavelength of 496nm for Bare-CD and of 470nm for Trp-CD by an optical fiber spectrophotometer using a QE65000 charge-coupled detector and a 380 nm light emitting diodefrom Ocean
Optics.
The fluorescence quantum yieldof the CD was evaluated comparing the integrated photoluminescence intensities and the absorbance values of the CD with the ones of the quinine sulphate reference.
In the equation Φ is the fluorescence quantum yield, Grad is the gradient from the plot of integrated fluorescence intensity vs. absorbance and η is the refractive index. The The X-ray photoelectron spectroscopy (XPS) analysis was performed using a Kratos AXIS Ultra HSA, with VISION software for data acquisition and CASAXPS software for data analysis. The analysis was carried out with a monochromatic Al Kα Xray source (1486.7 eV), operating at 15kV (90 W), in FAT mode (Fixed Analyzer Transmission), with a pass energy of 40 eV for regions ROI and 80 eV for survey. Data acquisition was performed with a pressure lower than 1x10 -6 Pa, and it was used a charge neutralization system. The effect of the electric charge was corrected by the reference of the carbon peak (285 eV). The deconvolution of spectra was carried out using CasaXPS programs, in which a peak fitting is performed using Gaussian-Lorentzian peak shape and Shirley type background subtraction. The size and shape of both CD samples were determined by TEM analysis (Fig.3) .
Particle size measurements
For the Bare-CD a size of 2 and up to 8 nm is observed with an elliptic or irregular shape. Taking into consideration themagnitude of these constants and its temperature A C C E P T E D M A N U S C R I P T dependencea static quenching is observed probably due to a chemical reaction between ONOO -and the tryptophan residues in the CD (nitration or oxidation reaction).
In order to assess the Trp-CD based methodology, the analysis of ONOO -was done in standard solutions and fortified serum samples. Table 1 presents the results found in this analysis which shows that good quantification results were observed with the solutions under investigation.
Conclusions
Relatively high quantum yield carbon nanoparticles (carbon dots-CD) were sxi -interpolated standard deviation;IC95% -interpolated 95 % confidence interval; a -intercept; sa -intercept standard deviation; bslope; sb -slope standard deviation; sy/x -standard deviation of residuals; R -linear correlation coefficient; m -number of calibration points. 
